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ABSTRACT : PURPOSE: To improve the thinness of films and adhesion to a cathode by sandwiching 
an electroluminescent element made up of a specific org. compd. between an anode and 
a cathode. 

CONSTITUTION: An electroluminescent element made up of at least one layer of a 
heterocyclic styryl compd. of the formula [wherein A is C or N; R 1 and 
R 2 are each H or they combine with each other to form an (un)satd.arom. or 
heterocyclic ring condensed with a heterocyclic ring; Ar 1 and Ar 2 

are each (substd.) 6-20C aryl or (substd.) 5-18C heterocyclic; substituting groups are each 
1-6C alkyl, 1-6C alkoxy, 6-1 8C aryloxy, phenyl, nitro, cyano, amino, hydroxyl, or halogen 
provided they may combine with each other to form an (unsatd.) 5- or 6-membered ring; 
and Ar 3 is (substd.) arylene or a single bond] is sandwiched between an 
anode having a sheet resistance of several hundreds of Q/mm or lower, a film thickness 
of 10nm to 1p,m, and a transmission of 10% or higher and a cathode having a sheet 
resistance of several hundreds of Q/mm or lower and a film thickness of 10nm to 1^im. 

COPYRIGHT: (C)1994,JPO&Japio 



XSID: <JP_406088072A_AJ_> 



(19>H*B«MW (J P) 



(51) IntCL* 

C0 9K 11/06 
H 0 5 B 33/14 



(i2> & m 4# rp & Wi (A> 



Z 9159-4H 



<ll)1WtfM&H*# 

#HS§ ¥6-88072 

(43)&RQ ¥f£ 6^(1994) 3 J329B 



F I 



*it* M9ia>K3(£ 28 h) 





#gi¥4 - 238513 


(7i)m®A 


000183646 










(22)m®B 


^4^(1992)9^7 0 










(72)§£E# 


St M» 








=P^#^r^±^1280#^ tftf£H£8c 














(72)fg0!# 
























(72)Sfc9§3f 
























<74)f«A 





(54) ^T«XU^hD^S*y-fe>X*T 

(57) *»80t«ft^6*«Sn5WmK*^ 

lira «UBKjB©ifttt-vc?)#*tt*KBe)^*«ittic t. m*m{£&y)<D 5*>4>tz<± (i) 

@nfc^«lxu^ hn;^^->t>x^i^ [tell 

A R 1 



A r ^ 
A r «' 



-c = c 



A r 1 

A r * - C H - C< 

R ' A r ' 

• • • ( I > 



DCID: <JP_406088072A_I_> 



—603— 



(2) 



#§i¥6-8 8 0 7 2 



A r 
A r 



C H - A r 




0£*, A\zjfcm&Ti£tz\z&mmT&7xv* r 1 *3j; 
i*r 2 \zmm&\z*mm?, m^^VTmmm\zm 

wz&m&<Dmm&5~i se>mmm*^-r. zzx\ 

7)\,Zl3ri/m, ^&6-l 8©7>J-^*>1, 7 
i-JH, -hnl, >-T/S, 

t><kVi. Ar 3 «@&&£V>ti«l&0^&6~2 0 

£H5ftE2] (I) T^^n^Yt^^^ 

o#u&j5£# t -rz z. t zftmtrzm&m i m&oGm 

[^^3] (i) -c^^n^^^m^a 

AftiiioM^tts ^ t ^i^-r^sf^ 1 SB 

[0 0 0 1] 

<t>xm z p\zm'?2>>b(Dr&z>. 2*>\zmis<\z. 

[0 0 0 2] 

T«;t£tt*fc©T**a«* 8H-V, lOkHzP^±0 



(I) 
Hbi] 

R 1 

A r 1 

A r * — C H = C< 
R 2 A r * 

• • • ( J ) 



A r 
A r 



C H — A r 



tlfc (CW.Tong and S.A. VanSlyke, Appl. Pbys.Lett. , vo 
1.51. pp. 913 -915(1987) . ^n^OfiEL^fH 

- 1 6 3 1 8 6**&*fi:fe«fctf|^3- 1 6 3 1 8 7*^18 

H (Appl. Phys.Lett. .Vol. 55(1989), pp.1489, $£§8^3 

- 3 5 0 8 3 ^$8*5 ctt^IWI 3- 3 5 0 8 4 *§&?S^ 

fig) «tf?>n5. r©i53wa^aAJB». tito 

- 1 0 3 5 7 l^*g#BR) ftJBfttKtttfnt^S 
[0 0 0 3] 

&&i£{£Gtooiz~)v^\z2^<o#&m*m\v, # 
v*>tfomwm&fttii£tz&r) % ±mm$)& 

40 [0004] ?rjLt>tt¥ew\** w>m&±zmm<Dmz 

&ffc£«^-«5£ ( I ) 
[0 0 0 5] 

Wb2] 

A R 1 
^0^^~ A r * - C H = C< A 



N 



A r 2 
( 1 ) 



DCID: <JP_406088072A_I_> 



-604— 



(3) 



#§fW6-8 8 0 7 2 



[0 0 0 6] Attft*K^*fcM*R^«r^ 
U R 1 i5<fctfR* iot^k:**®^. PWjMUf&b 

r 2 tt*«**Wi«M^ft*ft6-2 0©7U-* 

t\ ■j»£ttftSftl~6 07/l'*;i*. ft 

*ftl-6©7;H3*S/£, ft** 6-1 8070-^ 
t^rvS, 7iIiH, rhPl, y7 7l, 7 5/ 

H ±tf&&- b T fife & 5 v > te^&fr CD & 5 v > A 
m%*&J&&VTh&^. Ar» K*B&&*^ttaSSIfe<B 
ft5fc&6~2 0C07U-l/>S^fc«^^^Tt>i: 

[0 0 0 73 *5B93tt. — «W (I) T^2n*H^3B 

at 2 i*m&&2>w*mm&<Dfcm8;e~-2 o©tu- 

JVS («ittf, 7x^JV». K7xniU Mfc3] 

if) fcj*U *&ttft*&5-l 8©tt*SI« (MX 

^"T- Ctlfcli, ¥-fi^nt [0 0 0 9] 0R 1 

&z>M*mm&o&m&6~~2 oo>TV—\/>m cwa 30 [00103 

tf, 7x-l/>S, :T:7^W>S, h*7xZl/>I, Mb4j 



UTIt ft**l-6©7;P^S (05Afc£- *^ 
S, X^;WS, n-^DtfM, i-^DtiH, n- 
:/^afc i -f^Mt. s e c t 

1 t-'O^fcS, **^>^)l 
n-^*->;P&, 1 -'vfrS'iWKtO * ftSftl 

7xXM, ZhDl, y7/l, 75/1 (75 >, 
yXfJV75>, y7i-^75>^ 

(i) T«$n«*ftiRft*x7UJHb««iiti!>«[*iEi 

ft. A, R 1 *3£tfR 2 i£«fcoT&TK^f^©«Jl 
(1) AfltftMff©*^ 
[0 0 0 8] 



N 







[0 0 11] OR 1 *3£tfR l #»»L&fiBfd3:fcaFF [0 0 12] 

flSfPCO«^(DJ&& Kb 5] 



XIO. <JP_406088072A_I_> 



—605— 




[0 0 17] OR 1 &£&R* *«!BUfctt?&Sfctt* [0 0 18] 



OCID: <JP_406088072A_J_> 



—606— 



(5) 4SW¥6-8 8 07 2 

8 



N S> N © N 

\/ \/ \/ \/ 

nJ5> N@N N@N N £>N 

\/ \_/ \/ \ / 

N@N N@N N@N N^N 

\ / 

N@N N@N N@N n0;N 

Pnh T>h oV> <£> 

[0 0 19] UE»Jl«llfc*A,«-*« (I) TSSn [0 0 2 0] 



XIO. <JP_406088072A_L> 



—607— 



(6) 



8 0 7 2 



10 



( 1 > 



C-CH „ CH=C 



C 2 ) 



W C = CH CH = C. 



( 3 ) 



C = CH ^ CH = C 



N 



( 4 ) 




C=CH. N CH=C 



or ^gf 




C 5 ) 



C-CH CH-C 

& nK ^ 

o 



[0 0 2 1] 



DCID' <JP_406088072A_L> 



—608— 



(7) 



4$B¥ 6-8 8 0 7 2 



11 



12 



< 6 ) 



c ii , o <QK^ 



C II , o O 



PV 



C = C H CH = C 



o 



NQ-OCH 



C 7 ) 

H , C 

H 3 C 

H * C 

H , C 

c a ) 





C = CH v / C H = C 

nQ 

o 



C H , 

C H » 

C H 8 

C H , 




C=CH CH=C 



C 9 ) 




[0 0 2 2] 



40 [ftll] 



XI D: <JP_406088072A_M 



—609— 



13 



(10) 



B r 



B r 



(8) 



C=CH CH=C 



#§§¥6-8 80 7 2 



14 




B r 



B r 



(11) 



C H 



H.C c=CHx/CH=C CHs 

H.i <Q N 



(12) 



<o> o 

C =CH CH=C 

<o> M W <o> 



Q 



C=CH CH=C 
N O N 



[00 2 33 



Ut 12] 



□CID <JP_406088072A_L> 



—610— 



15 

(14) 




H , C 



C 1 5 ) 

C i Ha 
I 




(16) 

N - N 



[0 0 2 4] 



(9) 4OTF6-8 8 0 7 2 

16 



C H g 




C H C H = C 




Mfcl 3] 



DCIO. <JP_406088072A__I_> 



—611— 



(10) ^6-8 8 0 7 2 



(17) 

C — C H C H = C 

^ ^ 

(IB) 
(19) 

Ok 

C = C H N 

(20) 

Ox 

C = C H N 

N C H = C ^ 

(21) 

Ok 

W C=CH CH-C 

©" hW„ "© 



[00251 l^ 1 ") 



DCID <JP_406088072A_L> 



-612— 



(11) ^¥6-8 8 0 7 2 

19 20 

(22) 

, C = CH CH-C 




(23) 

" » c C H , 

M » C \ / C H 3 

C = C H C H = C 
H * 9 / X \ CH, 

-.C - </ ^ V{-C„, 

H * C > — ^ C H 3 

(24) 

H - C CH, 

H » C \ / C Hi 

C = CH CH = C 

H . C C Hi 

(25) 

, , C = CH C H = C 




[0 0 2 6] 40 lit I 5] 



DCID: <JP_406068072A_J_> 



—613— 



(12) 



#iW6-8 8 0 7 2 



21 



22 



(26) _ 



c = ch c h = c 




(27) 



C = C H CH = C 



(28) 
Hi C j\ 



N©>-n 




H s C s ' 1 ' c = CH CH = C 

H 5 C 2\ 



•C i H 



n; 



H 
, H 



H » C 




(29) 



W C-CH CH-C 



B r 




(30) 



CK /© 

C = CH CH=C 

cr .x. 



[00 2 7] 



Hfel 6] 



OCID <JP_406088072A_I_> 



-614— 



(13) 



4$H¥6-8 8 0 7 2 



23 



(31) 



C = CH C H = C 




(32) 



C» H, 




C=CH CH=C 




foTioj 

N 
I 

C t H » 



(33) 




»v» ^ 




(34) 



N — N 



C=CH CH=C 

W 




/0-CH. 



N — N 



[0 0 2 8] 



Mfel 7J 



KID: <JP_406088O72A_l_> 



—615— 



(14) 



^H^6-8 8 0 7 2 



25 

(35) 



W C=CH CH=C 




C 3 6 ) 



(37) 



H , C C H 



^ C=CH CH=C ^ 

^ ^ 

C-CH, CH-C 

N ^ ^ 



(38) 



Ox 



C-CH CH-C 



[00 2 93 



40 Mbl8j 



DCID <JP_406088072A_I_> 



—616— 



(15) 



§i¥6-8807 2 



27 



28 



(39) 



Ok JO 

C = CH C H = C 

»V» ^ 




(40) 



C = CH C H = C 

"•"-©^ N ^ N NO^.H. 




N 



(41) 



CHO>"Ck 



C=CH CH=C 



©^ k ^n ^O^O 



(42) 



C=CH CH=C 



X 




[0 0 3 0] 



Nfcl 93 



3CID: <JP_406088072A_I_> 



—617— 



(16) 



8 0 7 2 



29 



30 



(43) 



( 4 4 > 



Q Q> 

L>C«CH C H = C <Tj 

© ^ © 



C 4 5 > 



©\ 



C = C H 




CH = C 



(H) 



H 7 C^Qn 



[003 1] 



[ft2 0] 



OCID- <JP_406088072A_L> 



-618- 



(17) 



^6-8 80 7 2 



31 



32 



< 4 7 ) 



C = C H 




= C 



C 4 8 ) 



C - C H 




C H = C 



(49) 



C H , CH, CHs CHa 




[0032] uE&m-fznZo -hks* d) t 

U^-OBBiS: (=C = CH-) $fl/T^5. COtl/ 

_ Ar . — 0^ 



* [0 0 3 3] Jts-&5£ (i) T*sn5tl^« 

teA rbus ow-M i c h a e 1 i sSJk£JBV>TSS 
£<2#<J;V^ ££>A rbus ow-M i c h a e 1 

[00 34] 



Mfc2 1] 



X H » C 



A r 



[0 0 3 5] (5£*, XliADy>JR^£*U R 1 . 

r* , A*5,fctXAr 3 ttwfiatraur**. ) -r*sn 

SAD j* ^ jWfc^Jft £TS— 
[0 0 3 6] 
Hfc2 2] 

( R O ) 4 P 



40 



COR) i 



O 
II 

P H 



C — A r 




- C H , X 

R 1 

[0 0 3 7] Rti^l&l-4C0r;WPS* 

£0, -Hssa an 

[0 0 3 8] 
Ut2 3] 

R ' O 
(I 

A r ' - C H i P COR) * 



CII) 



—619— 



3CID: cJP_406088072A_l_> 



(18) 

33 

[0 0 3 9] R, R 1 , R 2 . A^Ar ! 

ST. -hs^ (III) 

[0 040] 
Mb 2 4] 

A r 1 A r 8 

"^Y^ • - • (MI) 

o 

[0 0 4 1] (liS*, Ar 1 *WAr' ttMB^RU 10 

ctKJ:0HB« (i) T«ns=MHfc*»&»*£ 
$, ynra—JltiL x— x/MH44fXAI^&n«. 

(2-*h*5"X^;v) x— r;v:^ 

^^XJVtf^F ; N, N-^/fWAT5 
[0 0 4 2] Z<D£o\ZLT&*>tlZ>*&m<D&m&$ 

{tern** mm^m^iBmvx^ »**s)rr«£ 

*5€WOttIB-«a (I) ■MtetlfcX^U-fr 

JSJfcWtt. Xtr>3-h?£, **Xh*£ 

^£O^»0D^lCj:oT> <I) 



8 0 7 2 

g|) fcttESJT* KWWtt* « 

§809 59-194393 ^Miftif teH*StlTVi*J: 

T^^LfccP"^ cn*XfcT>3— h^^H^<kO» 

icom^^A-r^Ji^^^aA^^ (2) ax 

(3) m^tiEILOSIfr&^Wft^fcS^W^*^ 

mx\*mm{£&Qs&M'<& jttfettjEftsftxu*-*" 
&vtj&&mz®m-z>m>&*^- 

[0 0 4 3] ^©ft^SfflVifcEL^i* 

«^his) rate. atE56*)i*«a*L'fc**tL^ -n 
«a*n«J:v*. *«©«»tUT, #y^ow 

(2) Ri«/iE?LftAfSi2l®/^»/lftffi. 
(3) R6ffi/3E?LaXli^S/^B/«^^3IB 

o*i*v> (4ev^±) 

t'O^S, Cul, I TO, SnOt , ZnO&£CD& 
50 Jl«|W^X/ty^U>yft^O*flfelcJ:0, »«*» 



—620— 



OCID <JP_406088072A_I_> 



(19) #I¥6-8 80 7 2 

35 36 

^^diiaO^t^C^Tt^. Ccom^i 4 2.544 *t9OT*. ^B84 5-5 5 5tM, 1^5 

0**«0WT*&I=I4- 0 5K«fc?)*#< 1 - 1 0 9 8 3^*fc*, #^0S5 1 -9 3 2 2 4% x 

nCt^iiK, tfiHitLTOJ'-MHIttt «. H5 5-1 7 1 0 5^, 1^5 6-4 14 8^ 

*WD/BBJaT*W3:L^. S6!:R»IJ««l:t)J:* *. H5 5-1 0 8 6 6 7^i, 1^55-15695 

i§#l Onm^L 1 ^m. W-jfcL<lil 0-2 0 3^£fg, 15 6 - 3 6 6 5 6 ^38&<>: £|2i*CD 

onmfljuffl-atfn*. . t^»/y K9»/d>w# c*b* 

{0 0 4 43 -^3, ^ffitLTii, tt^BS&O/JM*^ fff(S3. 18 0.729 1^4.27 8.746 ^^ 

(4eV£TF) mSL^tt^^R^^n #. 45BI0S5 5- 8 8 0 6 4*f£M, 1^55-8806 

$<»m&®&nm®R±TZh(otfm^*>ti2> 9 z<o£ 5*t&fB, ^49-105537^, 1^55-51 

z>fx^m%i&<Dg;ftmtvr:\z. tj-hj^a, -j-hj^ jo 0 8 6^t ^56-80051^1, ^5 6-8 

A-^'J^i*^. -Vtf'+isOU, 'Jf^A. 8 14 1^i, |^5 7- 4 5 54 5^t 5 4 - 

OJ±/mma>to> AI/AIO: . -f >^^AtttW 1 1 2 6 3 7*£«, f^55-7454 6*WHBfc£fc 

*U >^t'O^jitCj:0. ft&^^li*^^ 3,61 5,404 fWiff, ^BH51-10105^ 

0, f^rr^Ct^T^^. ifc, tffitUT©v-h *8, ^4 6-3 7 1 2^1, N4 7-2 5 3 3 6% v 

agtttftWQ/nnn^TMf * L < ■ RAUIX* 1 0 nra «L ft RUB 5 4- 5 3 4 3 5 #4**8. PI 5 4 - 1 1 0 5 

ft^lMm, »SL<li5 0-2 0 0nmO«lTl 3 6fM H5 4 - 1 1 9 9 2 5%WI:E«0 

tftl*. fe*5* i©EL«fi:*^TH RMXHLR t>®) . 7'J-/1<7S>««# (*BMttW8 3 , 5 6 7 , 4 

«©u-rti^— ^s^aBWxtt^js^-cfcsct^ fS3£ so ^ss#, ^3,180,703 ^aas, 1^3,24 

ssirrsfca. «5fc<&rcmL&*#£<»«ST& a? 0.597 -ram. no3. 65 8.520 ^m, H4.2 

3 2,103 ^ESIS. H4. 17 5,961 3 

[0 0 4 51 *M©fl:^Sffl^4EL*TO«* 4.0 1 2 .3 7 6*9H0«. #^4 9-3 5 7 0 2^ 

hu wsdufcj:^tc- frnnw»&9>n« mtd (2) x a. 1^39-27577%^, »M«ss-i442 

tt (3) ©«A«>EL#7-l3»«jE3LttXliaJlHU 5 0^«, B5 6-1 19 1 32%* ^5 6-2 

iE3L«ift***6«:*HT*-3T, G§E<fc0&A2n 2 4 3 7^i, 01MMFM1. 11 0.518 

fciEft£f£#BK^-r*«&£*ru zniEiuzAn sice*©*©) , 7syi**^>«i» 

2IJg*»«t*^efc<0|8Ji:^-££S-a:*^t«CJ:0. cfc »»3. 52 6.501 ^9§*ffl#fr£Ki23£<Z>*>0)) > 

!)&^RX&<<DlE1l&&Xmzl£A2tU ^(DL -fr^-Mf** Gfc@ft6* 35 3 . 2 5 7,203 

te, ^BtjETLftXIfiljgWCDMJC^fi-r**^* ^ BB5 6-4 6 2 34^«Wt^fcfa«<0feO) . 

Sfc«k0* dO«^»rt(D»Bl*tifi^Sasn»^»* 1//>M^ (WWB5 4-1 1 0 8 3 7^&«&Efc 

tfRLk-TSttJ*. fg^ttte^tfnfc^fc^S, S^eiE fElfcCDfc©) . tH7*;>^ (#H1W»3,71 

fl.axitawfcffi^6n*iEACcafcfls*«i. 7,462 *imai#, urates 4- 5 9 1 4 3^a, m 

Aenfc2«(o«ttiBj!i««snriKtt^6iEfl-3&«ax 5 5 - 5 2 0 6 3-^a 1^55-5206 4^*a. 

Sftfc*£\ RiE?L&a^Jta^:B^€aU^*ft:^<» ^5 5-4 6 7 6 0%^, 1^5 5 - 8 5 4 9 5^ 

not, 1 0< - 1 0* V/CBO€^«mDNr flL H5 7- 1 1 3 5 O^&BI, 1^57-148749 

t><D#$?&T&£. dO>J:«5ttiE3Lfeafl:^»t-3^T (^836 1-2 1 0 3 6 3^1, (^6 1 -2 2 84 

tt, MiBCD^^bVittM^^-r^^O-e^n^^lS 5 1% v i, |^6 1-1 464 2%^, [36 1-7 2 

\*U<. 3E3fc* 3t«a«»ir^^T, iE?L«>«Wlft^« 40 2 5 5^1 ^6 2-4 7 64 6^i, 136 2-3 

£ lx X&m ^nt^feO^EL ^^OIE?L^A^B 6 6 74««, W6 2- 1 0 6 5 2%^ N 6 2 - 

II«ffl$n*4HD«>t)OO^5tt*«)'b0!>*a«UT 30 2 5 5% v ft H 6 0 - 9 3 4 4 5*ft4l. TO 6 0 

fflV^C^TfSo -9 44 6 2^1, 1^6 0-1 7 4749^, R 

[0046] &&fimmtttVT\t* WAtfhur^/- 60-1 7 5 0 5 2^^<jfcsc«£ot>(7)) 

;H£&# (*m$S1F3§3.ii 2.19 7^wtaiS«:^icC ^ 

5£<0t>C!» > ^^U-vTV-;P«3Jfr (*glttft&3,l [0 0 4 7] JinS©<fc^tt£IE3ieM:^ttfcbT« 

8 9.44 7-99m*ft£rzie«0>t»a» * -fs^/-^ ^t^U7^y>'fl:^ 

(^883 7-1 6 0 9 6 4&*&££Elt®fe 3 - 2 9 5 6 9 S^RfcaffcER©*©) 

<7» , *|J7U-^TJV*>»3I# (*H»fflF»3,61 KinWlMBHST 5 >^-&^Rt^X^U >^ 
5.402 MM, P13, 82 0,989 ^RfOS. ^3.5 50 « (*S^fTm4. 1 2 7 .4 1 2*9MH*. ^PPS5 3- 

—621— 



XJID: <JP_406088072A_L> 



(20) 



^i¥6-8 8 0 7 2 



37 



38 



10 



2 7 0 3 3% v i, 1^54-5 844 5%^ (^5 4 
- 14 9 6 34^i, |§|5 4-6 4 2 9 9^£^, m 

5 5 - 7 9 4 5 0^i, R5 5-1 442 50W 
tt> R56-11913 1^61-29555 
8****. (^6 1 -9 8 35 3^1, 1^6 3-2 9 5 

6 9 5^«^^i-ffi*wfccD) , mz&%&iE&=M. 
[0 0 4 8] a* u 7 -f y >flr&*©f«w t 

^;V7^U>;5, 10. 15, 2 0-f^7i^ 
-2 1H, 2 3H-W7>f U>S8 00 ; 5, 10, 
15, 2 0-fh77i^-2lH, 2 3H-#JK7 
<fU>Mtt (ID ; 5, 10, 15, 20-Th7^X 
(^>^7JVtD7xUW - 2 1H, 2 3H-#;V^ 

^ij> ; '>ij3>7^D5/7->t^>H ; r;v^-^ 

A7^Dy7->^D'J H ; 7^Dy7-> 

M) ; y'Jf^A7^P'>7Z> ; ifh7^f^7^ 

D y7-> ; ffi7^n$/7-> ; ^D^DV7 = 

A^^o>-T->^^^H ; vW^A7^P'>7- 

ft^tl/Ttt N, N, N\N' -fh77i-)H 
4 4 » _^7$y (f7i^ ; N, N" -z/yjL-)l 
-N, N' -V -4, 4' -S* 

7* /fcT^x—A': 2. 2-t*X 
7i /7x-JV) -/D^>; 1, l-H* (4-v^-p 
- h U;PT^y7xn;i/) ~>^u^\^it> ; N, N, 
N . >N . -^h7-p-hU^-4, 4' -^/f* 
NO 



x~jV) -4-7xn;^>^n^it> ; bTX (4-v 

^^jVT^/- 2-^7x^) 7x-)M^>; 
tfX (4-y-p-b'J^7a;7x^) 7x^W 
*>;N, N' -^7x-^-N, N* -5? (4-* h 

^•>7x-jv) -4, 4' -i?7a;H7x^V;N, 

N. N'.N' -fh77x^-4. 4' 
7x-;H-f^;4, 4' - t'X (y7x^V75 
7) ^t-FJ7x^;N, N, N-b'J (p-h'J 
;l/) T ^ > ; 4 - (y- p-h'J;V75» - 4' - 
C4 (i?-p-SUJP7^» X^-UJW X«K>^ 
4-N, N->?7x-^7Sy- (2-^7x-;Hf- 
;U) ^>if > ; 3 h^v-4' -N, N-y7i- 

[0 0 4 9] ±SBEL*^fcfctt*tt7F.*lftAlftS!JB 
£V>. MSB (3) ©*jfc<DEL*^K:fctt**P 

[0 0 5 01 
[ft 2 5] 

NO,—. N0 ; 



u 

0 



[0 0 5 1] te^^bae&^l^WVSNW* 
[0 0 5 2] 
Hfc 2 6] 

NC CN 



0 0 



[0 0 5 3] fcEtt^Tl^^^S'KSS**. 
[0 0 5 4] 
Mb2 7] 

t-Bu t-Bu 



0 




t-Bu 



0 

t-Bu 



[0055] a^o^x^/^ift c r^UT 

— . -fUs* 1 ) > h (Polymer Preprints ) , i?*rrt>\ 
f&3 7#. ^3-^, 316 8 l*-5> (1 9 8 8¥) fr£ 

[00 561 
Ms2 8] 



40 



50 




—622— 



XXID- <JP_406088072A_I_> 



39 

[0057] tL£Wttt C r^-^ . . 

51 Y > i?y?X (J.Apply.Phys. ) j^2 7#, 
^2 6 91 (1 9 8 8*£) &<h*lCfBi&<Dfc<E0 *\ T> 

h7^;y^^>^ mmvas 7- 1 49259^ 

&$B, 1^5 8-5 5 4 5 0%^, 1^6 1 - 22 5 1 5 
1 *t&*S. 1^61-23375 0*f£^, (163-1 0 

4 0 6 m'£&te£\zun<ohe» . 7^u-'Jt> 

**>3§3itt: 0&raB36 0-6 9 6 5 7^, 1^6 1 * 

N — N 

a r ' — ^ 0 y— a r 



(21) tefflsfS-S 8 0 7 2 

♦ - 1 4 3 7 6 4^1, H6 1 -1 4 8 1 5 9TO«a 
^JC^^'bCD) , 7>ho>^i#: (4f §3086 1-2 
25 15 1^1, ^6 1-2 3 3 7 5 0%^^: 

(iv) (V) 

[0 0 583 
Mb 2 93 



• ■ - (IV) 



A r 



N — N 

— «L 



Ji A r 



N ■ 
— < 



-N 



^ Hb3 03 



< v ) 



[0 0 5 93 (:£+* Ar* -Ar 8 ^Ar» 

j^-r. ^ n f> o7 'J -;vsM7 u - n 

7'J-iHtl/T 

te, 7i^;H, ^^^S. tf^jcn^s, 7>h7 i0 

^tl-10 <D7)U*)l>m. 1-10 07;^^r 

ismwz-sT /m^frmi*>nz>. zl<d — fst^. (iv) & 

b^. (IV) fttf (V) T^tl^ft^CD [0 0 6 13 

JUfctfJtLT^ Mt3i3 

[0 0 6 03 X30 




CH, 



N — N 



N — N 



( t B u — P B D ) 




N — N 




N — N 



[00 6 23 



40 Wfc3 23 



DCID: <JP_406088072A_I_> 



—623— 



(22) 



8 0 7 2 



41 



42 



N — N 



N — N 



H 3 C 




■juo 




[0 0 6 3] *$ifimtfr>ti*. 3E?Li£Af&2tJI& 
S i C^, Cd S3RVO)«5att*t^^*i*»***W 

B r H « C \ S C H « B r 

N^J N P(OCH t ) 



C H 



*3t§ot# tmmom&fr t>m&m%mz& o m*£-r * 

[0 0 64] 
[0 0 6 5] 



(C ? H fi O)»PHrC v / 



o 
II 

CHtPCOCjHs), 



(A) 



c = o 



C C H s ) C O K . 
DM S O 



C = C H 



H = C^ 

N0> 



[0 0 6 6] 2, 3-t*X &U**7M 

> (7 u * 5. o g (o. o i 5 > 

&h U X^;V 1 0 5 U U 7 h;i/^r3 0P^7X3^X 

n, =r-f jwsxi&jgi o cc, ^x^flia^s o~8 

fc. 6. 7 g (JfefiW) <Dfc&&®* (A) & 

t©RBft»* (A) <Bfl«tt, 9 1-9 3"CT 

feo^o »&nfcRa«&* (a) ©ynh>«M* 



(DPVQ) • • ■ CB) 
40 1 H— NMR (}g8l:CDCl2 
->^> (TMS) ) 

6 (ppm) =7.5-8.1 (m, 4H:^;W>f 
t&CDH) 

6 (ppm) =3.9-4.5 (Q, 8H:Xh^>I) 

5 (ppm) =3.9 (d, 4H:-CH, J = 12 
Hz) 

6 (ppm) =1.4 (t, 12H:Xh^>S) 
^^■C, (A) 0*X*>*XXfM. 3 g (3. 0 2 X 
10-^;W t^/7x;>1.2g (6. 5 8X1 0" 3 

50 *T)],3>%Xf5M?> ifil:T5?^f^^* 



—624— 



XDCID- <JP_406088072A_I_> 



(23) 



43 

**>F (DM SO) 5 0^'J'Jyh;H:I^tt. C 
tl\Z. t -7h^->F0. 6 g (5.35X10 

efc l AL. i&it**l > 1 0 0 ^ U U !y h^TitUb 
n -^*-*> = 1 : 9 (mt/ttSD (CTH^^fTo 

it. rmswfci&o. 3 g mm : 22%) & 

nznzi. me>tirzB&&&i&&o>m&\** 152-1 

«fW*5*. m/7 = 4 8 6 W ^C0 tT- ^ 6 tl, 
(B) (CJLKDPVQ<i:i§^-r^. ) ^Snt^5 

(DM F4 1 ) Will^m^T^-r. i 



(2. 



44 

4X10 4 CEQ- 



ifti¥6-8 8 0 7 2 



* 2 7 0 nm 

M 

3 0 0 nm (2. 5 x l 0* c m" 1 • mo 1 _1 • U y h 
M 

3 6 0 nm (1. 3 x l o 4 cm" - mo I' 1 • Uyh 
[0 0 6 7] Gtfim 2-6 

#i i £mmzisx& i irr^T^^s*^ l fc„ 

10 [0 0 6 83 £-j£#j7 

(A) (D^X^i&XX^l^ TI2 

o6, 7 -s?*^;i^/*u-u >o^x^>@?xx^;p 
icf^Afc^ti. ^fiK^i t(^«i:tT^ii (CD) * 

<fctf (0) T^Tft^aSr^U&o 
[0 0 6 9] 
MIS3 4] 



( C , H . O ) 



O 
II 

P H 



H , C 



n^n 



C H 



O 
II 
P 



(OC, H * > 



[0 0 7 0] 



~C H , 
[^1] 



)CID: <JP_406088072A_J_> 



—625— 



&B@¥6-8 8 0 7 2 



45 


• 3 1 & (<D) 


45 










(CNPPVQ) 


1 2 1 
ro/ Z =536 






C = C H CH = C „ _ 
< B 1 P Y Q ) 


fefett : »fifc 

« A < TC ) : 

2 0 5 

m / Z - B 3 & 




C = C H CH-C 
(OTVQ) 


kiss 

ua (x;) s 

2 2 6 ~ 

2 2 7 

rn / Z - 5 4 2 


£tf W 5 


C = C H CH-C 

<®> 

(MeOPPVQ) 

2 7 0 n in C r - 2. 4 x 1 0 «c» " • no ' * > 

2 9 0 n m (i-tJXI 0 4 en * • bq! t > 

3 1 Onm < e « 2. 0 x J 0 4 cn »0 1 O 
37DnmC*-l-3xiO , c»- , «»ol-'- O 


CTI> : 
117- 

1 3 9 

m/Z-54« 












K2] 



—626- 

DCID- <JP_406088072A_I_> 



47 



(25) 



#§§¥6-8 8 0 7 2 



[0 0 7 2] £"f£fcl8 
[0 0 7 3] 



* Wb3 5] 



X 4r_ - A 



N B S 
C C i . 



48 







tttt 




-<K ^£>- 

C-CH CH = C 

-O' N W; s O~ 
<©> 

Ni =^ i-Pr : - CH 
(DP r PVQ) I 

CH. 

2 7 0 n ro < e -2. M 1 0 'ci >»1 * ) 

2 1 0 n m < e - J. 7 x ) 0 *c» * ' - 1 * £ > 

3 7 0 am C r - I. 5 * i o 4 ci -■- bo J £ ) 


»A (t) : 
I 9 0 - 

1 S 1 

m/Z=5 5 4 


£fi£M 7 


/© 

C-CH CH-C 

©" „v« ^ 

H , C CH, 
(DPVDMQ) 


ft tit : tt 
tt A 

<r> : 

1 8 5 
m/ Z — 5 J 4 


it R^ffl 


<Q>— C H = C H C H = C H -hO> 
( S Q) 

« « * < * h/^ (DMF«P) 

30 0 n m < e - 3. 7 x 1 0 *c* "* • bo) £ > 
39 Onra < e — i . 4 * 1 0 *e» _, « ■«! -»- O 


j g e - 

I 9 7 

H ft fir : 

m/Z=33 d 



o o 

B r H t C-<£2)-C - C-<^^C H 2 B r 



CO 



A c O H 



P ( 0 C j H : ) 




( D ) 



[00 74] 



O O 
{ C 2 H s O) a P H a Ch(^QX v ^XO^" 0 H * P C ° C ' H * } 1 




JCID: <JP_4O6O88072A_l_> 



—627— 



(26) 



80 7 2 



50 



c « o 



(C H s ) . C OK, 
DMSO 



^C=BC<OXX^C B = C^ 

<0^ n O> 



(DPVPQ) - 



( F ) 



[0 0 7 5] 4. 4' ^^fM>m0g (8.3 
XI 0' i: ^)V) , N-^P^X^^>^f^H (NBS) 

3 o g (o. o i 6 8^) ^tf^fc^vv^w). 1 

4g (5.8xlO- ( tiW ^CS^b^l o OaU'i'y 

Huc&iss^fc. jwi o ot:ict2IMIHI 

(C) Z&Tz 5 0%) o uOfM* (C) <Z> 

Bt&tt. 196-19 7t:T«o&.'#&tlfclSfe©* 
(C) (D '-II-NMRX^ WP«>«3£lft**R"FlCw 

r. 

' 1 1 - NMR : CDC 1 2 . g*£ : ^h?*** 

(TMS) ) 

6 (ppm) =7.4-8.0 (q, 8H:MfOH) 
6 (ppm) =4.5 (q, 4H:*^fJH) 

(C) <D*X*>RX*^JH. 6 g (4. 0 X 1 
0* 3: tlU) to-7x-l^>^7S>0.5g (4.6X1 
0- 3 ^JV) £ft»7 0£Ul>yMVC«»U 8 OCT 

£*5 0 5 «J 'J-;/ M^C2Mife»U <>'J*y^7A 
tt»« (MaH*:&ft*^» *ffofc«S** 6fc 

(D) 1. 8 g (4ii^ : 9 6%) tf'&Ztlfc. 
fcS6©*<B»Wfctt. 1 7 2-17 3tt*^fc. 

nfcfife©* (D) o^Dh>«aa«< (*h-nm 

R) h;VrojM3E«**aTC*T. 
1 H — NMR m&: CDCh . S?:fh7^ 
(TMS) ) 

6 (ppm) =8.3 (m. 12H:*;WJ>«* 
£tf^#Sl<BH) 
a (ppm) =4. 5 (s , 4 H : 

#e>n^ (D) 1. 8 g (3. 8 X 1 Q'**:)l) ^ S'J > 
KHJX^JVI 2 a 0 U y hJVSflD^ ^8 5^3 

-^v*-*> 5 0 5 >j u ^ h;v-cife#ufc«§&. g£H fe» 

^ (E) 1. 4 g ORSfS : 6 4%) »e>nfc 



12 9-13 ltTTfcofc. 

1 H — NMR ««|:CDCli , i?:rh7^ 
->^> (TMS) ) 

6 (ppm) =8.3-7.0 (m, 12H:*/**U> 
#*&43£tf^#^0>H) 



8H:XK*>I) 
4H : -CH» P, 



J = l 6 



5 (p pm) =4. 1 (Q, 

5 (p pm) =3. 2 (d, 
Hz) 

6 (ppm) =1.3 (t, 12H:Xh^>S) 
*5*lfc*X*>*XXWI/ (E) 1. 4 g (2. 6 X 1 0 
-*^;V) , ^/7x/>1.0g (5.5X10- J ^ 
;W ^m'JOA-t-^^>F0.6g (5.3X1 

mmtstt. cn£. yjK*>#xf?ffi^T> met 

OKS* : 3 7%) • (F) tf>Bfe£te, 

1 9 8-1 9 9TOoL *e>n&*ft»* <F> <*> 

40 1 H — NMR (i§l:CDCh , W:f^^ 
z/^y (TMS) ) 

6 (ppm) =6.7-8.2 (m, 3 4H:^fi, 
^+)-U >I^«fct/=C=HC«)-H) 

»6nfc*e©*©S«»«T©IS*. m/Z = 6 
3 8W©K-f^^n, (F) (DPVPQ) ^ 

[0 0 7 63 ^^19 

^AfcfiWtt. -&rt*8tH«fcUTSBl* «3» T^ 
50 -r^4&S«r^^fe- 



-628— 



DCID <JP_406088072A_I_> 



51 



[0 0 7 73 



(27) 
a 1 & CCD) 



$#§§¥6-8 8 0 7 2 



52 







& a 




( D T V P 0 > 


I 8 I, 0 - 

I 8 J. 5 

Kit »Cr : 

m / Z - 6 8 4 



[0 0 7 83 ?mm\ 

2 ommx 7 5mmX l. lmm0^7XM± (HO 
YAm KA4 0) fc. ITOSISftCTIOOn 
mCD/P£-C§Sl^L*:t>0 (HOYAE (SStC+8^> * 

S5RfeBfc#r3»tTI6«U UV^^gfeifgg (U 

V3 o o. (m **J±uiy*-iris B iDvmfmtSd 
(*fc) S) ^)M*JK-l:®tt, ^V7y= 

>m&iKmf*7£-hizc\im<iL<D7?u->T-> (jk 

T. CuPctBSt. ) $2 0 0mgAn, ttOH&U:/ 

-;p> -N, N' -zS7jl-)1 (l, i* -t??^~ 
JW) -4, 4* -y7^> (i^T, TPD (p) £B§ 
T. ) ^2 0 0mgAa ZZlZMn^'Jfyr^&ifi 
fln#&#— MC4, 4* -fX (2, 2-y7i-;Pt*Z 
(£TF» DPVB i tB§-To ) &200 
mg An, F*9£ 1 x 1 0 - 4 P a tTMEtfe. 

•ecD^, Cu P c(7>Ao*:f5S#-h£3 5 0tIS$ 
TJD&U ^31^0. 1-0. 3nm/WlTOJS 
.tfZC u P c £H3§LT* &JP2 OnmtOCuFcM 

M&W£OmK)&-rc£te<. TPD (p) $Atlfc# 
- h£ 2 5 Otil^TiD^t, ^Ir^O. 1 -0. 3 n 
m/&-eCuPci±CTPD (p) £j&^£i*TB£J9 
40nm^)TPD (p) H£^lt5t«> 
g^ffe-Dfc. ^^ClTWfcCuPcIt 

tpd (p) m<D2m&. jEHHstmzftgT*. #ctc 

DPVB i £Xnfc#-h£2 4 0r^£T?Afl£&U 
^3£S0. 1 M). 3 nni/^TTPD (p) JtiiCDP 
VB i *WSttTJft?4 OnmCD^JIfcSSttfco * 

7>w&ttMfk&'-v\z£tfLm'i T#e>nrc2, 3-tr 

X (2, 2 -zs7?L-)V\i-)V) */*1*'J> (£TF, 
DPVQtKt. ) ^2 0 0mg£Atl, JI£»K&5B 
Lfc. ^*>"}AU#>1 g^An^'J^f 



^£<f£lX1 0-<Pa£T*gjEL*:. ^BE^, DPV 
Q<OA^fcMIS^-h^®mUT2 1 6t:£-?iag&U 
l£5iil«). 1 -0. 3 nm/^T±S2^^fw^UT, 
i^2 0nm©i?ftA^i^tfc. 

-ft-^An^^>^r>s/u^7 hinttri 

S/->A«J#>AD©a|?-h&a«UTISI«*ftl. 4-2. 
3K*fc«kO, D P VQlll:lSJ| 2 0 0 nmOT^ 

vi±-mm (mmtz&m tmoLtstitt. ^<o^\z 

UTv IW©t^EL^ (ITO/CuPc/TPD 
(p) /DPVB i /DPVQ/M g : Ag) 

3. 5mA/ cm 8 CDttSEOTfctL 6 0c d/m 2 <Z> 

0.5Jl.-^>/WT*ofc. ^x<^h;^si 
«*JIU:D. 5!^t:^IIi4 7 4nim?S0, D 
5(7 PVB i *%56>X%&ttB3tl&. C©«f*100c 
d/m 2 G>«fln?»fc3li\ Attn- (CS-10 0, 5 
(#) 8) fcfflvvr«flbfci:£3. «ft 

*>fe (itS 10y ma±(0*»tfB«t> b < \tmt 

[0 0 7 9] ^d£#]2~8 
WaAIS2ll t btffi VifcD P VQ©^t> 0 1:, 212 

[0 0 8 03 tt«Ml 

2 aica*©* 5 \z&xrc&j>u^ $mmi t^mnii 

[0 0 8 13 *t&fc]2 
«7ftXtt»M^r« fg*$mT<fc*DPVB i \Z 



—629— 



(28) 



4WF6-8 8 0 7 2 



53 



54 



EL***n«bT*«Ufc. *&n&IS***2*C * [0 0 8 2] 

[^4] 



* 

R2$ 









< V 3 




UK 

(cd/nf ) 






£ S5(« 2 


£ ffiffl 2 © 
CNPPVQ 


2 4 B 


1 2. 5 


5 3 


S 0 


4 8 2 


O 


??J6« 3 


^ filW 3 © 
B i P V Q 


2 5 8 


1 2 


1. 8 


1 0 0 


4 8 2 


O 


SJfeBI 4 


£ 4 O 

D T V 0 


2 4 0 


t 3 


3. 9 


5 0 


4 8 7 


O 


3? 56m 5 


£f£« 5 © 
yeOP PVQ 


2 5 0 - 
2 6 0 


1 0 


2 L 


1 0 0 


4 8 6 


o 




■£ JR W 5 © 
DP r P V 0 


2 3 0 — 
2 4 0 


1 3 


9. 8 


] 0 0 


4 8 6 


o 


ISlfcW 7 


£ fi!c« 7 © 
D P V DMQ 


2 2 0 


1 3 


8 


1 5 0 


4 8 9 


o 


£AfcB»J 8 
■ lt«« 1 


&f$.m 9 © 
OTVPQ 


2 5 0 — 
2 6 0 


1 3 


4 1 


1 0 5 


4 8 9 


o 


T S Q 


2 0 8 


1 0 


5. 6 


2 0 


4 8 6 










7. 5 


9. 8 


I 3 0 


4 7 5 


X 



1 B«MW&^- 



[0 0 8 3] *i%—&<owm 

1 B «3fi»£lS« 1 0 M mETF<B«»flfi* ^ < 
fciSS 1 0 it mttTOWBWW* ^ < KB**** 5 * 

[0 0 8 4] itttfinr*i/fcJ:5t, «^ttx<ft5Hia 

*#12J:0*IS*fcJ:3^ «**WW>» H V B i ±\z 

[0 0 8 5] 3d60d9 

fkmZ^LV hbT*^fc£]fifc«8«>DPVPQ2 0 0m 
gXOOtU ^>$tfi^tflJ^- H SrSmUT 2 9 0 

ffiXttSH^XEVUT. ^iP4 0 nmCffl^Ii^ 
— IcBIJfcl'fc. *K. YW^AU^>lg^nt 



4 nm/m^^^^Sll^fc. 
7cM««»^J:0, DPVPQliCWlSOnn© 

7^$/^-M (Menus) ^nmvtz. a±© 

■MfciVC* BWO«EL«T (ITO/CuPc/ 
TPD/DPVPQ/Mg : Ag) «t»&tLfc. 
fc«EL«fC» tttl0V*W»l/fc«* 1 3m 
30 A/ cm* (Onmmft* 5 0cd/ra J (^Greenish 6 
lue o»*«W**nfc. wawtto. 1 2 

PQ^e»fl)5B3tt*KSnfc. £©»tB0cd/m 
^ «DJMTC»feStt. *Mt (CS-10 0. 
m » &«^T««Ufct21^ 

% (tft 1 0 u ma±OiW6M«) ^ < & » 

[0 0 8 6] 



—630— 



XDCID <JP_406088072A_I_> 



